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Introduction: The morbidity of unexpected retained common bile duct (CBD) stones after cholecystec-
tomy is a signiﬁcant problem. We hypothesise that smaller size gallstones are associated with a higher
incidence of this condition.
Method: A retrospective analysis of emergency and elective cholecystectomies was performed between
Oct 2004eAug 2009 at our hospital. Gallstone number and size in the histological report for each patient
was recorded. Only proven CBD stones found on ERCP performed on patients with unexpected read-
missions within a six month period of their surgery were included.
Results: In total 1085 cholecystectomies met the inclusion criteria during this period and were considered
in the study, 98 emergency, 987 elective. Of the patients, 809 were female, 206 were male, median age 50
(range 19e92). 25 patients, 2.3% as overall incidence, had a subsequent post-operative ERCP conﬁrming
retained CBD stones (median gallstone size 5 mm). The remaining 1060 patients did not present with
complications relating to a proven retained CBD stone (median gallstone size 14 mm), p ¼ 0.012.
Discussion: Patients who had small gallstones were signiﬁcantly more likely to represent with retained
CBD stones. Multiple gallstones within the gallbladder also seemed to be signiﬁcant risk factor. We were
unable to correlate an emergency procedure, patient sex or age as being higher risk groups for retained
CBD stones. If gallstone number and size can accurately be determined by pre-operative imaging then it
is patients with multiple small stones that should be most rigorously targeted for intra operative CBD
assessment and action if found.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Laparoscopic cholecystectomy is one of the most common
elective procedures with approximately 50,000 performed in the
UK annually.1 Unexpected retained common bile duct (CBD) stones
after laparoscopic cholecystectomy is an uncommon but recognised
complicationwith a quoted incidence of 0.5e2.3%.2,3 Relative to the
high volume of cholecystectomy procedures a signiﬁcant number
of patients are therefore re-presenting with the associated
morbidity of this condition including pain, pancreatitis and chol-
angitis. This problem is an important consideration. The reported
incidence of asymptomatic choledocolithiasis in those undergoing
cholecystectomy is around 15%.4,5 There is ongoing debate with
regard the use of on table cholangiogram or intra operative lapa-
roscopic ultrasound to assess for CBD stones in order to reduce
retained CBD stone events but no conclusive evidence exists.6e8
Studies highlighting the higher risk of pancreatitis with smaller.
ciates Ltd. Published by Elsevier Ltgallstone size exist,9,10 but there are no studies looking speciﬁcally
at gallstone size in relation to the chance of post-cholecystectomy
retained CBD stones.
The primary outcome measure was to look at gallstone size
relating to the incidence of retained CBD stones. Secondary outcome
measures were to see if there was any association between number
of gallstones in the gallbladder, an emergency procedure, age of
patient and sex of patient against chance of retained CBD stones.
The hypothesis was that smaller sized gallstones in retrieved
gallbladders were associatedwith a higher incidence of unexpected
retained CBD stones.2. Methods
A retrospective analysis of emergency and elective cholecystectomies was per-
formed between Oct 2004eAug 2009 at our hospital. Those patients suspected to
have CBD stones pre-operatively by either abnormal LFTs dilated CBD on ultra-
sound were investigated with magnetic resonance cholangiopancreatography
(MRCP) and if required, treated with endoscopic retrograde cholangiopancreatog-
raphy (ERCP) prior to elective surgery. All gallbladders after cholecystectomy were
routinely sent for histological assessment and therefore our pathology department
was able to produce a comprehensive list of procedures during the study period.d. All rights reserved.
Table 2
Odds ratio of having a retained CBD stone post cholecystectomy.
Variable Odds ratio 95% Conﬁdence interval P value
Smallest stone size <7 mm 9.5 4.1e22.4 <0.0001
Number of stones >3 4.2 1.3e14.2 0.02
Emergency 0.89 0.21e3.85 0.88
Male 1.14 0.47e2.78 0.76
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nomas and gallbladders with no stones found at histology were excluded. Gallstone
number and size in the histological report for each patient were recorded; gallstone
size was deﬁned as that of the smallest stone measured. Each individual patient was
searched for on our endoscopy database to check for post-operative ERCP events.
Only proven CBD stones found on ERCP performed on patients with unexpected
readmissions within a six month period of their surgery were included. ERCPs for
suspected retained CBD stones but none proven were not included. No attempt was
made to track patients who had moved out of the area or presented at another
hospital within the six month post-operative time frame.
Statistics were performed using paired t-test and odds ratio, calculated with
StatistiXL version 1.8.
3. Results
In total 1085 cholecystectomies met the inclusion criteria during
this period and were considered in the study, 98 emergency, 987
elective. Of the patients 809 were female, 206 were male, median
age 50 (range 19e92).
3.1. Patients with retained CBD stones
25 patients (2.3% as overall incidence) had a subsequent post-
operative ERCP conﬁrming retained CBD stones. The male/female
ratio was 1:2.6, median age was 48 (range 19e86) and 2 of the
patients were emergency cholecystectomies. Median size of the
smallest gallstone present in these patient’s gallbladders was 5 mm.
3.2. Patients without retained CBD stones
Of the remaining 1060 patients who did not present with
complications relating to a proven retained CBD stone, the male/
female ratio was 1:2.9, median age was 50 (range 20e92) and
median size of the smallest gallstone present in these patient’s
gallbladders was 14 mm Table 1.
When grouped together, of the number of patients whose
smallest gallstone within their gallbladder was <7 mm ¼ 210, the
numberof conﬁrmed retained CBD stoneswas 17 (incidence of 8.1%).
Of the number of patients when grouped together with smallest
gallstone size in their gallbladderwas>6mm¼ 875, the incidence of
conﬁrmed retained CBD stones was 8 (incidence of 0.9%).
689 patients were identiﬁed as having more than 3 gallstones
within their gallbladder and 22 of these patients went on to have a
retained CBD stone. 396 patients were identiﬁed as having 3 or less
gallstones in their gallbladder and 3 went on to have a retained CBD
stone (Table 2).
4. Discussion
In our hospital the incidence of retained CBD stones following
elective or emergency cholecystectomy was 2.3%, which is com-
parable to that reported elsewhere in the literature. The average
size of the smallest gallstone found in patient’s gallbladders that
represented unexpectedly with retained CBD stones was signiﬁ-
cantly smaller than those patients who did not. When grouped
together patients who had gallstones present that were smaller
than 7 mm were almost ten times more likely to present with
retained CBD stones than those who had larger stones present. ThisTable 1
Median gallstone size and age of patients representing with retained CBD stones
compared to those that did not.
Non retained CBD
stones n ¼ 1060
Retained CBD
stones n ¼ 25
P value
Median, size of smallest
gallstone size (mm)
5.3 14.1 0.012
Median age 50 48 <0.0001ﬁnding would ﬁt with logical deduction, as stones must pass down
the cystic duct to enter the common bile duct. The cystic duct’s
narrow caliber and spiral valve would make for more favorable
transmission of smaller stones. Multiple gallstones within the
gallbladder also seemed to be a signiﬁcant risk factor for presenting
later with retained CBD stones and again reason would dictate, the
more stones present, the more chances for the passage of one. We
were unable to correlate an emergency procedure, patient sex or
age as being higher risk groups for retained CBD stones.
The conclusions from this study relate to post-operative data i.e.
histological assessment of post-operative specimens and in order
for these ﬁndings to be relevant in clinical practice then pre-oper-
ative prediction is essential. The ultrasound reports for our patients
did not always state explicitly the size and number of gallstones
present and being a retrospective study we did not have a complete
enough data set to make inference on pre-operative ultrasound
ﬁndings.
However this study provides novel objective evidence of logical
surgical reasoning that patients identiﬁedwithmultiple small stones
are the higher risk group for post-operative retained CBD stones.
5. Conclusions
The implications of this study are relevant to pre-operative
consent of patients and also adds to the argument of intra opera-
tive bile duct imaging. If gallstone number and size can accurately
be determined by pre-operative imaging then it is patients with
multiple small stones that should be most rigorously targeted for
intra operative CBD assessment and action if found.
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